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Opras3aush D6seRMHenK Hal R
N0 NPAMEHEHHIO ATOMHOR SHEprHH
B MHpHbIX LLEAAK

He neancwut ornawenno fo oduumanshoro coobuwenun na Kondepenynn

25 YEAR RE-REVIEW,

BUARJEHUE UHAMBUIYAJIBHNX PEIKOSEME] bHbIX
JJEMEHTOB

4.4, Padunkon, M.M. CeHsaBux,
0.C.CruapeHKo

B pesynsraTe MHOTONETHMX MWCCJIEZOBAaHUA XMMUUECKHX CBOHCTB
P.3.3., BHNOJHEHHHX, B YaCTHOCTM, DPyCCKMMM yuyeHuMu (cM. 1-16),
OBJIM H3MEYEHH NyTH pasZelieHUA UX cuecelt. He MeHee BaxHy©' pONB B
AeJne INpOMHUNIEHHOT O MOJYYeHAA KOHLEHTPaTOB M YACTHX MpPENapaToB
P.3.3. CHrpajgy¥ PAGOTH COBETCKUX I'€0NOT0B B IEOXUMHKOB, OTKDPHBIIMX
PAAZ FOBHX pEJKO3€MeJibHHX MUHEDaJOB, B TOM 4UCJIE = U IOPOLOOGpPA3Yi-
| min (I7-19) u usyqusmux gopub HaxOxZeHUA p.3.3. B npupoze (20).
s 13 cOGCTBEHAO PEIKO3EMENbHHX MUHEpalNoB, 00lee MIM MEeHee WUPOKO —
' pacnpocrpahe HEbX Ha Teppuropuu CCCP, MOXKHO OTMETUTH MOHAIMUT, KCE-
HOTHUM, JONApUT, UTTPONApPU3UT, (QEPTyCOHUT, & TaKXe anaTkT, B KOTO- —
pOM p.3.3. UTPanT MOAYMHEHHYD pONb, HpaTrad XapaKTepUCTHKAE 3TUX
MUHE DAJ0B, MECTOPOXAECHUA KOTODHX BCTPEYANTCH B PA3AUYHHX OGIACTAX 'f
Coserckoro Conza - Ha ypane u B CpepHeil Asumm, B CuOMpH M Ha KOnb-

He TOJNBKO 3HAUMTENBHHM YUCJIOM JJEMEHTOB B I'pylNe, HO ¥ MpenenbHoRn,
MOYTH BJEKTDOHHO-U3IOTONNUECKOH OJM3OCTEHRN MX CBOKCTB, CBA3AHHOK

C 3anonHeHueM 4 £—ooonouxm. Hamoonee BHIYKNIO Da3AUYKUA CBOUCTE
BCEX WHAWBULYaNBHHX D.3.3. (8, COOTBETCTBEHHO, ¥ BHCOKME CTENeHH
pa3ZenieHnna CMeCed ) NpPOABIANTCA B KOMIINIEKCHHNX COSAMHEHHMAX, & LIS i
OTZEJIBFHHX JJIEMEHTOB —~ B MX COCIMHEHUAX C aHOMAJBHON BANCHTHOCTBIO

FasBiBaA HCCNEZOBAHUA KIACCHNYECKON DYCCHOA WMKOJN KOMMI@KCUCTOR,
e HKOJNHN Yyraesa # KypHakoBa, ONMH M3 aBTOPOR HACTORUEI'O J0XiaLR,

CKOM MNOJYyOCTpOBe - IpuBeZeHa B Taomuue I.
UGllen3BECTHAA TPYAHOCTDH Da3ZheNeHMA cMecell p.3.3., 0CyCHOBIEHE
—

L
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COBMECTHO C TepeHTBerOil (ke~27) oxono 1hH ser ToMy Hasal Havyadu
PadoTH 110 BHAGNEHMIO M M3YUCIIVI MHOT'QOODISHNX KOMINIGKCHHX COelu-
HEeHMl P.3.0, 3TU PAGOTH He TOJNBKO HPUBEJNW K yCTaHOBJIGHUIO Kricca
KOMIIEKCHNX COCAMHEHM D.3.D., HO U NO3BOJWIN BHABUTH PAJ BaXHLX
3akoHOMe pHocreii, Qiasalioch, 4YTO pP.3.3. OOPA3YNT HAUCONCE NPOYHLE
KOMINIEKCH C KUCJIOPOOCOAEPRAUUMI KUCIOTAMM (1IPEUMYWECT BE HHO ¢
OpTaHMue CKUMA MHOTOOCHOBHMMM OKCHMKUCJAOTAMA), @ TAKKE C a30TCOiep-
XaUMMM OPraHUYEeCKHMM COejuHe HUAMU, BO BCEX Clyyasx yCTOWYMEOCTE
KOMIIEKC HHX COEZMHEHM) BO3pACTACT C yBEJIMYEHHMEM MOpPALKOBOIO HO-
MEDA Pe3.3. (MM C YMEHBUEHWEM UX MOHHHX PaJUycoB), YTO ABAAETCA
OCHOBOI MCNONB30BaHUA KOMILJIEKCOOOPA3 oUMX PEAreHTOB BO BCEX METO-
Iax pa3zenenna cmeceit p.3.o. B ganrpuelimeM M3yueHne KOMIIJIEKCHHX
coennse HUff p.3.9. OLJIO IPOLOJIXEHO BO MHOIMX paoorax (28-39).

fiBIEeHMe KOMINEKCOO6pa30BdHUS UI'paeT BAKHYyHW pOAB AAK:C B IIpO-
neccax BHICHEHUA D.3.3. C [lepeMeHHON BaseHTHOCTHO. Tak, YeTHpex-
BANGHTHHI Lepuil NMepexoiuT B OPraHMuyecKylo (1a3y B BUAE KOMIIEKCHOH
KMCIOTH CoCTaBa H2 [Ce (NO_;))G] (4V); NpM 2'TOM NPOLECC IKC-
TPaKkuMy MOXKET OHTBH OCYUECTBIEH B NDOCTOU M NPOU3BOAMTENBHON M-
KEKTOPHOI KONOHHE HEeNpepWBHOI'O AeitcrTsus (41). B pasmurue MeToxa
Opnosa (3I6) BHAENEHUS UETHPEXBANEHTHOTO UECPUS B BUAE KOMIIJIEKCHOI'O
COeIMHEHMA C OKCaznaT - M aueTaT-uMOHaM4M, OLWH M3 aBTOPOB AOKIAZ3
1 BaruHa | (42-43) nowxasaui , UTO MOXHO MCXOZMIH U3 HUTDATHHX pPacTBO-
pos ¢ pH He Bhwe 3,5, BBOAR &7eTAT AMMOHMA B COOTHOmeHMM 8 : X #
oxcanaT d4:1; npu ITOM yAaeTCH NOAYYUTE UUCTHI Lepuid ¢ BHXOLOM
95-98%.

B nocnepvme TozH 01a FHABIEHA U DOND ALICHUA KOMIINIEKCOOO-
Da30BaHMA B KA3aBUEMCA YNCTO HIEXTDOXMMMYECKOM Iponecce BHIeNelns
camapusi, €BpOMMA U MTTEPOUR, MepPeXOLAUMX B ABYXBAJEeTHOE COCTOfIHUC,
B aMansramy. ABTOpaMM, COBMECTHO C CTDPOI'&HOBOHt, OHIO M3YyYCHO (44)
BIMAKNE DAZE QAKTOPOB HA 2JIEKTDPUAMTHUECKOE [(101yUYEHAE dMaJbraMu
HTTepOMsa. buIO NOKasaHo, YTO LATPAT - M, B MEHBUEH CTeleHU, aue-
TAaT-MUHH HEOOXOAMMH IJA lpe/OTBpaWeHus TUADPONM3a COIM UTTEepOuA
B TOM MHTepRajie pH, B KOTOPOM JOCTATOYHO yCTOiuuMBa o6pasynuascd
aManrraMa 3Toro Meraina (4-7), onTiManpHoe 3Hauesme ~ 6,0, C
Zpyroft CTOpOHH, M3CLTOK JIUMOHHOKMCIOH COIM WEeNOUHOIO MeTanja Iio-
HUKAeT KOHRIENTPALMI He CBA3AHHOTO B KOMILICKCHHI aHvoH uoHa Yb >
U, TEM CaMuM, CABMIEEST B JEByK CTCOHY LCNE DABHOBecHll 3acKTpoau-
THYECKOT'O BOCCTAHOBISHUA, NPUBOAAIEI0 K 00PA30BAHWD aAMalbraMbl:

e
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HO JaHHBIMM, NMPUBELCHHHMM B TalJ. 2, IJie comnocTaBJleH BHXO0L WTTEp=-
OMA C KOJNMUCCTBOM Z00aBJIECHHOI0 JUMOHHOKUCIIOTO Kaluf.

Tacuuua 2
Baaro (B Mr) e_gggm%ﬁre Buixon
L3~
Y6,04 Ha(CHgOm) I/ HOHAX YE_ 0O, ec %

10u 0 - 70,2
100 164 I1:1 82,1
Tuo 330 13 2 94,5
100 560 1:4 4,7
10u 1320 1: 8 04,3

AHaJIOTMYHHE 3aBUCUMOCTY OHJIK

eBpOIUA .

NONy4YEHH HAMW Ui CaMapuf U

CucTeMarnyecCKnNe UCCIEeZO0BAHUE BJAUAHUA pPAZE (PAKTODPOB HA IpO-

[ecc 3NESKTPOINTUYECKOrO BOCCTaBOBJICHUA U,

B NepBYyn OuYEepenb, BIUA—

HAA KOMILJIEKCOOGDA30BaHMA, IO3BOJMIO HAM ZOCUTHCH SHAUMTENBHO GO-—
jee BHCOKOT'0 BHXOZE UTTEpOMUA, YeM OHJX ZOCTMI'HYT B paGoOTe aBTOpa

aToro Merona - Mak-Koa (45). CooTBeTCcTBypmEE CONOCTABJEHME Iapa-
Me TPOB ONHTE NpPUBEJEHO B Talmuie 3.

Taonuua 3

ooz oz | B T
pH cpexnn CJa00-1eouHan 6,0
TemnepaTypa 30-35° 50
KOHUEHTpAIUA MTTepPOUA 1,18% 2,0
ConmepraHme UTTEpPOUA B

UCXOLHOM NpenapaTe 95% 99,%
OTHOUCHKE 1:5,1% 1:2

BHx0] MTTepOus 238%% 98%

X PaccynTaHO N0 NaHHHM Mak-Kos -
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Pasnuuuss B ycrodumBOCTH KOMILIEKCHbX coexntieHUA BCEX ocTanp-
HHX D.3.3. OKG3NBAWTCH HEZOCTATOUHHMU IJIA IONYUEHUA UMCTHX npena-
PATOB B OnHOM nuKae. OZHAKO, yUMTHBAA MOHOTOHHOE W3MEHCHMUE yCTOi~-
YMBOCTM KOMIVIEKCHHX COEZMHEHME B 3aBUCHMOCTM OT TOPALKOBOI'0 HOME pa
BJIEMEHTA MORHO, ZLOSMPYR KOMMYECTBO KOMIIIEKCOOGDA3YWLETO peareHTa,
NOJNyUATH ABE (QasH PasIMUYHOTO COCTABA., TAKUM IyTEM MOXHO B OZLHO-
KpaTHOM nponecce A0OATHCA I'py0Oro ZENEHUA CMECH P.3.3, Ha pAX
IIOZTPYNN C ME HBMNHM YHUCHOM KOMIOHEHTOB B KAKZOK U3 HUX.

UZAHUM ¥3 ABTOPOB HACTOAWLETO COOOLEHMT GHI U3YUEH mpolecc
ACNGHAA HA UEPMEBYN U UTTPUEBYD TDYNNy NpM IOMOUM KAapGOHATOB me-
MOYHHX MeTanuos (46) . Bwio nokasaHo, uro npu BsaummozefcrTsmu I K.
PAcTBOPOB XIOPMAOB JI@HTAHA, HEOAMMA, UTTPHA M 3POMA C KapPOOHATAMU
AMMOLNA, HaTPUA ¥ KanuA (I-3 H, pacTBOPH) 0OpasywTCs TPy ZHOpPAcTBO-
PUMHE B BOZG COEZAUHEHMA, COCTAB KOTODHX OJNMEKE BCEI'O OTBEYAET ©Op~-
MyJle NPOCTOT0 KdpGOHATE TRZ(COE,)?, n HBO U yBenudeHueM B
WCXOAHOM pacTBOpPE KOHUEHTPAUMM KAPOUHAaTa MEJNQUHOTO MeTalla, pacTBo-
PUMOCTB 3TOTO COEZMHEHMA BO BCEX MCCIEZUBAHHNX CIYYaAX yBel#unsa-
eTCfl, 4TO HanOoOJee JIOTMYHO OGBACHM™H 00DAa3O0BaHMCH JIeTK0pPaCc TBOPH~
MHX KOMIJIEKCHHX COGZAWHEHMN NpPEeANONORKTEIBHOTO cOCTaBa
Me,|TR(CO,),] ., rae Me-Naj K% NH,,

TR -La®; N> Y3 Eq>" yeToMunBocTs TAaKMX COSIMHEHMA MCCTEe-
AUBAHHHX DEAKOSEMENBHHX 5JIEMEHTOB pacTeT OT JaHTaHa K 3DPOU0,T.c.
B NOPAZKE yMEHBMEHUA MOHHHX paAMycoOB. l[puBezseHHHEe B Tadnune 4
PESYIBTATH ONPEZSAEHU PaCTBOPUMOCTH WIINCTPMPYNT 3TO yTBEDHIAEHRHE.

Taonuna 4
Koxnuexrpaunn Pacrpopumocts,B i M R,O, B nurpe
L0038 BIEHHOT'O

Kap0odaTa xanus La Nd Y En,
2 H 0,46 0,50 1,Is 3,24
3 H 0,95 0,56 13,68 14,30
O H 0,89 3,24 69,57 74,47
9,9 H - 4,13 73,08 81,30

7 H 1,56 80,00 82,80 X)

i7 u 25,20 x) X) X)

x) Ucazox He OOpa3OBHBANCA WM NMPH CTOAHMU TONHOCTED
PacTBOPANCH.
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IHTE PECHO OTMETHT b, Y10 PACTBOPMMOCTH 3aBUCUT TaKike OT NPUPO-
IH BBEJEHHOTO WENOYHOro MeTanjia, 4YT0 MOXET OHTH NPOMIIKNCIPUPOBAHO
NAaHHBIMA TAONUUH 5.

TaGnuua S
KoHuesTpanus racTBOpPMMOCTE, B UM R, O
SnemeHT 7106aBI1e HHOTO pIMog nhrpe 273
Kapoonat KapooHaT | KapOoOHAT
Me 2 ¢ 03 aMMOHUA HaTpuA Kanusa
Ve pui 2 H U,4Y 0,97 1,19
" 3 0,66 9,83 13,68
Jpouit 2 H 0,60 4,38 3,24
n 3 0,89 11,58 14,30

No-BUAMMOMY, 3TO OGBACHACTCH pasiMdueM pH pacTEOPOB Kaplo-
HaTOB (EJIOYHHX MET2/JIOB IPH UX OZMHAKOBOW MOJAPHOW KOHUEHTPALKH,
Y70 B CBOO OYepenb BIMFET Ha CUCTEMy paBHOBecull: KapGonaT-OuKap-
60HaT=-aTMOC(PEPHAR YIVIEKuCcJioTa, T.€., Ha KOHLEHTPALUMIW HECBA3AHHOTO
KapOOHAT-MOHA, KOTOpas HEIOCPEeJCTBEHHO BXOZMT B BHDAXEHUE KOU-
CTAHTH HECTOMKOCTY KOMIIJIEKCa.

Takum OODP&30M, AeJieHWEe Ha MOATPYINH C MOMOMEBO KApOOHATOE
LEeAOUKHX MeTalN0B OCHOBAHO He Ha DPalIMYyHOHA [ACTBOPUMOCTHM "ZBOR-—
HNX COJef™, a Ha pas3iMYHO! yCTOAUMBOCTA KOMIJIEKCHHX KAapOOHaTOB.
EcTH OCHOBAHUA NpejnonaraTs, YTO 3TOT MEXAHM3M COXPaHAeTrcd M B
clyyae felieHWs Ha MOATPYNIH npy MOMOWM ZPYTUX “ZBORHHX cojuen™ —
peLKO3eMeI BHEX 3JIEMENTOB ¥ UEAOUYHHX METaJynoB (CynbdaTH, QopMUATH
1 mp.). =

Ha aHanOrMYHOM NMPUHHMNE MOXET OHTH OCHOBAHO M JeJleHue 07—
TPyl Ha CMECH Ws HECKOJBKMX BIEMEHTOB. B YaCTHOCTH, Baruuoi G
paspaGotaH ZByxcrazuiiubi Meroz (47) OTAENEHNA IIABHOX MAacCH MTTDUA,
OCHOBaHHH{i H& HEKOTOPOM pasumuuMm B yCTOXUMBOCTH STMIEHANAMMHTET-
P3aLl€ TATHHX KOMIIIEKCHHX COeJMHEHMI 31eMEHTOB UTTPUEBOA MOATPYHIMH
% NTTpHT M BHCOKOHA (5U-80%) KOHHEHTpauuMu B CHPBE MOCJIEAHErO. llpu
3TOM BARHO CTPOr0 COGNWLATH JKCNEPMMEHTAABHO HAWJEHKHE COUTHOLE Hns, —
¢ ONHO# CTOPOHH, MEXLYy KOJMYECTBOM KOMIJIEKCOOOpa3oBaTensd U COZEp- _
EaHUEM B CHDBE BJEMEHTOB OT Ev 1m0 Lu (Ha 1 arane), ¢ APYyTI Vi .
CTUPUHH, MEXAY COZEepKAHMEM "HEKOMJIEKCOOOpasywouux" B NAHHOM Clydvac =
37E6MSHTOB UM KOJAMYECTBOM I[UMEHAEMOTO ocazuTesif. CyWeCcTBEHHYI DOJb, —

Approved For Release 2009/08/31 : CIA-RQP88-00904R000100130004-3 b



P

Em————= /\pproved For Release 2009/08/31 : CIA-RDP88-00904R000100130004-3 3P

-
0COOEHHO HAa BTODUM 3Tane MrpaeT sHauyeHne pH pacrsopa.

Pacnpenenie Hie CONBUMHCTBA JJIEMEHTOB UTTPUEBONA TDYNNH W KT-
TpUsl KOHTDONMPOBANUCEH NPY I OMOWM COOTBETCTBYUMX pPaXuOaKTUBHEX
U30TONOB., WmmocTpanuelt ajde KrBHOCTH JAHHUI'O MeTUZA MOTYT CAYKUTH
AdHHHE, NMPUBEACHHHE B Talkrue 6, NMOJyuyeHHHEe Ha OoraToli UTTpueM
crecu nmpu coorromenmm IATA x (L - Ho)a O paBHeM 1:1,
pi - 4,7 u xomMuecTBe OcazuTelds U3 DacueTa Ha CTEXUOME TPUYECKOE
coorroenme ero x Y, Ho~Gd . Amanoruusse sausse Gwm nosy-
UeHH ¥ A7 BIODUT'v 3Tana paszencHus. B pesynsTaTe IBYXCTAIMRHOIO.
OTZe JIeHUsT OWNM MOJYUYECHN CAEZYOUME KOHLUSHTPATH

1. KuHneHTpar Ho-Lu ¢ cousepxaHneM MTTpUR He Oonee I5%.

%« HOHUEHTDAT UTTPHUA, COIepEAWMI HEe Ooiee S% npuMecell ane-—
MEHT OB UTTPHEBOG TPYMIIH,
3. KoHueHTpar Gd—ij C COJZEepXaHMEeM UTTPUS HE OCJee
25-30%.

llpononKMTE TBHOCTH 00EUX CTAZUA NPOLNECCd He OONEE CyTOK, BH-
IONHEHNEe erv BECHMA NMPUCTO,.

Benezcteue pasaMdHof yCTOMUMBOCTU KOMIVISKCHEX COE IHEHUM
D.3.3, MOXHO DM A3HHHX, OTHOCHTEABHO UNIMMAJIBHHX YCHIOBMUMX NPK
MHOT'OKDPaQTHUM 1IOBwUPEHUN DTIEMEHTADHLX &KTOB IOJYYHTH BCE KOMIOHEH-
TH B WHCTOM BUZE (ApOCHAA KPUCTNNIU3AUUA, MOHOOOMEHHAH XpoMaTO~
rpadus, NPOTUBOTOYHAA BKCTPaKIMA -CM,. 48-50).

JHauenue sBIEHUFA KOMNJIEKCOOODPA30BAHUA B NPOLECCE XPOMATO—
rpa@uyecKoro pasZieneHun cMecell p.3.3. HATWALHO BHTEKAET HE TOJBKO
I3 HEYJAU MEpBHX OMETOB N0 MPOCTOMY BHT."HEHAW (5I), HO M us pac-
CMOTDENNAA INPUPOZL YCIEWHO UCINONB3YEeMHX DeareHTOB ( OKCU-U aMUHOIIO-
JTUYKC yCHWE HUCIOTH) U YCHOBHIl WX NPUMEHEHMA ( Hanpuuep, pesras
3aBUCHUHOCTE CTEIEeHM XPOMAaTOrpaguueCKOro pasienieHuns 0T HeGOdBUNX
H3Me HeHUli KUCAOTHOCTEH pacTBOpa). UZHAKO ONPEZENANNAs POAb KOM—
MeKCoo0pasynllero peareHTa B pa3ZesIeHMM cMecell p.3.3. He MCKINYaeT
HEOOX OZMMOCTH TWATENBHOI0 BHGOPA MOHOOOMEHHOT'O copOeHTa, Kak GO
NOKa3aH0 HaMil, W3 MHOT'QUMCIOHHHX KATHOHUTOB, IIPOHsL0AUMHX B CCCP
(CM. Hanpumep 52-53), ANA Ueneli XPOMATOrpaduuecKOro pa3IeleHHUH
cMecei p.3.3. HauOONee NDPUTOZEH COMONMMEPU3AUUOHHHA CyIIBHHOKaTHO-
Hur Ky-2.

KounnexcooGpasosanue uWrpaeT CYWECTBEHHYD DOIB 4 B HauGonee
CTapOM METOZE Pa3MUCICHHA D.B3.3, — JPOOHOR KPUCTANNMBAL MU, KA3aJIO0Ch
OH UEeIIHKOM O33MDYIOLETOCH HA DAsIEYUNX B PaCTBODHECCTH. JEfCTBHTEIND
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HO, LAf KpUCTaMu3anuil 9JIEMEHTOB yeprienoit TPyuUNH rpuxeleHYe Halln
TNaBHHM 00pAa30M ABOMHHE HATPATH P.3.3. ¥ PAAA OAHO-H LBYXBaNEHT~
HHX METaji0B. W3BECTHuU, UTO UYETKYl I'PaHb MERAY IBOJHEIMK COIAMU
v KOMIZIEKCHLHMM COEZAMAGHISIMI npoBECTN HE NMpoCTO, €CIH BOOOWE BOZ-
MOXKHO. MAJIA KPUCTAJIIMSALKM MOCASAHNX HJICHOB UTTPUEBOR TPYIiIb, IO
XO KPUCTAIIU3YOUAXCA B BUAE GPOMarOB, NPUME HAILE (83) ux "aABOUHYIO
conlb" ¢ OKCajaToOM aMMOHUs. B rocrnejHem clyuae GLJIO HENMOCPEnCTBEH-
HO JOKA3aHO Hajiuyye KOMIIJIEKCOOOpa3CBaHud (54,55). Haxoreu, 3a
noclenHee LecATUNETUE NUABUIUCH padoTH, XapaKTepusynuuecsa CosHa-
TejiBHNM UCIOJNB30BAHMEM KOMIIEKCOQOpA3 OBaHUA B NPOLECCE I pO0HUL
kpucranmsanuu (56,957).

B npuHuune YMCTHE mnpenaparh BCEX MHIMBUZYaNBHHX P.3.3. MOTYT
GHTH NMONYYEHH DPAZOM METOLOB: Tak, HATIDUMED, MHOTHME TOJH KOHIESH-
TP3TH U UMCTHE npenapaTi pAsa P.3.3. MOIyIANACDH METOZLOM HPOCHOI
KpUCTALIN3aLMN, [PEANOKEHHEM MeHzeneeBHM, M B NOCHERHAE TOAH A0~
BeZleHH 70 NMOUTH MaKCHMAJIBHBX BO3MOKHOCTEH 3203epCKUM C COTDYyNRK-
xamu (58-62). OnHAKO METOM ZpoGHOM KpUCTaNNIASAUMM, [103BOIADUMHA
Nle pepadarHBaTh OfHOBPEMEHHO JOBOJIBHO Gonblife KONMUeCTBA CMECEH,
OKazajicsi Manoa(hpeKTUBHHM IJf MONyUeHUs NnpenaparTor BHCOKOI 4MCTO-
oW HE TOABKO BCJAEICTBAE NIATENBHOCTH, TPYAOEMHOCTU U MEXaHUY € CKIX
noTeph, HO 4, THABHHM OGDPa30M, DCAEZC TBUE L OBOJNBHO PE3KOTO yMEHDB-
LWeHUsi CTCIEHM paRZeJieHUd IO Mg pe yBEJIUUCHUA KOHUIEHTpauuy OXHOTIO
U3 KOMINOHEHTOB., C APyroff CTODOHH, MOXKHO NOJy4aThb YUCcTHE Iipenapa-
TH BCEX P.3.9. METOZOM OHOOOMe HHO X poMa TOTpaguu., UAHAKO B el
CTBATENBHOCTH DTOT METOZL, KOTOPWH OHJM 1 MOKa 0CTAETICH He 3aMe HU-
MM ZJIf 7TAHHOW e, OONazaeT CPaBHKTEIBHO Majioft npousBOANTE B
HOCTHO [0 OTHOWEHWI K DAa3kenAeMoit CyMMe, YTO ieiaaeT ero UCHOoNb30-
Banne nedecooGpasHEM JNWD A Conee UM MEHEe 0GOTaleHHBX MCKOMHM
KOMIOHEHTOM CcMecel, SNEeKTPOXUMMUECHOC BHIEJNEHNE CaMapid, eBponua
¥ uTTEpOUA ABIAETCHA NPEBOCXOAHHM METOZOM MOJIyUE HUA UMCTHX Npsna-
paTOB ATUX DJIEMEHTOB, HO M OHO, KaK GHI0 CKa328HO Bhuie, ZOCTATOUHO
3DPEeXTUBHO JHUE NPY 3HAUUTEHHHX COZE PRAHUAX HCKOMOTO DIICMEHTA B
UCXOZLHONM cMecu. Bce 3TC I'OBOPUT O 11eJ1eC000Pa3HOCTH CcOYeTaHuAd ME-
TOLOB DadfEleHHA — TAKOTO CoueTalud, TPH KOTOPOM MCTIOJN 3 0BANMUCH
Gu HauGojiee CMIABHHE CTOPOHHM KARZAOTO M3 METOLOB pasfiesieBus, 4To
oGecrneunsano OH Handonee MOJHOE ¥ SKOHOMUEHOE nonyueHue YUCTHX
TpenapaTos BCEX WHAMBUZAYAIBHBX DPe3eO.
B murepaType ONKcCaH pfz NOJHHX CXOM nepepaloTiy D.3. CHPBA

- I . g
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Ha UHLNBULyaANBHNE KOMIONCHTH (63-64). B HUCTOAUCM ZNoKJAaze Uelle-
CO00pa3Ho ZaTh XapaKTepUCTURY TeXHOJNOTMUECKO! CXEeMH COUeTa HUS
Pa3IMYHEX METOZOB, MPELCTABAANWLETUCA HAM HauOONee PAUMOHAEI BHLIM,
AJISl NPOMHIIEHHOI O NMOJNYy4CHUA YUCTHX ITPENAPATOB HHANEBU YA BHHX
Pe3.3. 1EPUEBON NOAIPYNNH LeNeCOO6Pa3HO MCNONB30BI Hye MOHauura,
JonapuTa, anamnTa, a AJA NOJAYYSHUA 3IEMEHTOB MTTPUEBOH! NOZTPY MK
KCEHOTHMA N WepryCOoHUTAa; UTTPONAPUSUT MOXET CIYKUTE CHPBEM LNA
MOJyYe HUA SIEMEHTOB KAK LEpPUeBOi, TaK u VTTPUEBOY moxrpynn. Cpen-
Hee COZepxaHNe OKUCIOB p.3.3. B "HTTPONApUIUTE", OnpeieNeHHOe
U3 4 MapauNeNBHEX HABECOK XMMUYECK Uy AHAJIM3OM (CpexnHss npoGa, ¢TOG-
Pa HHaA OT 2 TOHH NMOPOZH) COCTABUJIO OKONO 23%. PenTresocnekT panis-
HH® aHAJNN3 CyMMH DPEZIKO3EMeJN BHHX OJIEME HTOB, BhNOnHeHun# H.B.TypaHc-
KOM, nay crexywuue pesyrbTaTh:

lla Ce Nd Pv Sm Gd Dy Ho E¢ Y& Y
9,7 21,7 12,1 2,2 3,9 4,0 4,9 1,2 2,8 1,7 36,2

TaxuM vOpasom B MaTepuajie He3HaYUTEJNBHO NPeoconazaeT LiepuecBad
noArpynna p.3.3. HaZ UTTPUEBOH ( 53,2 n 46,8% c00TBETCTBEHHO).

AO nocnenHero BpeMeHM HA METOZUKY BCKPHTHUH CHPEA, KOTOpad
B OCHUBHUM unpeniensieTCA aHUOHHOK YaCTHo P.3. MUHepaJoB, 0Opamanccs
CPE@BHMTENIBHO MAN0 BHUMAHASA ¥ B GONBUYECTEE CIyYaeB B TOXHOJIOIU-
YeCKOt (@ He aHANUTMUECKON) NpPAKTUKE IN0JB3OBAIHNCE CIOCCOOM pasyo-
RERUA KNCIOTaMU, NCKIOYEHUEM ABIANOCH, NMOmANyd, Iuub BaBHO IIpwiNe-
HAEGMOE 2JIA CNeUUQUYECKOTO PEeLKO3eMEeNBHOI'o MuHepana snonaputa (u,
BOBMORHO - ()ePTYCOHMTA) XJIODMPOBAHUE (65,66), Lpu KOTOpUM BCe
APyTHe KOMIUHEHTH DasAeJflTCA ¥ MCHONB3YITCA Z0CTATOWHO NOJIHO,YTO
RE€ HKACAETCH DEIKO3EMEeNIHHHX DJIEMEHTOB, TO OuH NONy4¥anTcs B BUJC
6oraroro (cemme 30% P.3.3.) KOHOEHTPAaTa, TaK HAZHBAEMOTO "Xaopua-
HOI'Q nnapa" B yZOOHOH ZJA ZanbHeiweld TexHOJOTHYE CK Ol nepepadoTKy
(OpMe. MUHALUT ¥ KCEHOTUM [es1eco00pasH0 BCKPHBATH HEJOYbD,

MHOTOUHCNE HHHE PAa3HOBMIHOCTY amaTuTa NPEACTaBIANT COOOR Coye~
TaHWE DAZA MBOMODPQHHX CoeluneHMit (67). Uozepranue P.3.3. B anartu-
T€ 10 ZaHHnM W.[. BopHeMaH-CTapuHieByy (68) xonednercsi 0T cen0B
1o 3,I8%. lanbheilce U3yueHEe XUMMUECKOTG COCTABA XuGuncrux (69)
u Ypaapckux (70) amaturos NOATBEPANNIO STH EEBYABIATH, - B HEKOTO-
Pux o6pasuax Haiizeno zmo 5% P.3.3. BONpocy mnomyrHoro uasieuemHus
POAROBCHCIBHNA JMCHEHTOB U3 anaTuTa IpH eru IEPepaouTLe Ha @Oochop-
COZe pramye MUHEpaJpHHEG yZUODEHHA OWili MOCBHNEHH MHOTHE padoTH Co-
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Bercrux yuenbx eue s 30-x rogax hameru Beka (59,61,71-73). Nure-
PEC K. 3TOMYy BaxHOMY AN HApOAHOIO XO3slCTBA BOnpocy He ocyadesacr
H 10 HicToOAuee BpeMs (74-75),

Xnopuposanue M o0paGoTKa WENOYBIO ~ He CAMHC TLHEHHHNE BO3MOX~
HOCTH U30eXaTh AAMTCABHHX, OUBEMHHX M TPYZAOCMKMX INpoueccOoB Kuc-
JOTHOH NupepaCoTHM. B KaueCTBE IpUMEpPUB UHbX NIOAXOZ0B K pelneHun
oTOM 33XauUM MOXHO NpUBECTH NPUME HipMecs B ClA HIpeABA pUTENBHOC
IpOKaNBaHME OaCTHE3MTa WIS PAa3pylie HMA aHMOHHOZ YacTy MUHepasa u
pa3noxetue HITTPONAPU3UTA NYyTEeM CIEKaHUA ero ¢ CYJbHaTOM aMMOHMII,
BLIIOJHEHHOT'O Hamu. OCTanOBUMC Ha NOCJeLHeM IPUMEDPE HECKOJIBIO
noLpoGHee,

lipusenenunit B Tads, T "MUTTPUNAPM3UT" HA3BAH MIHEDAJIOM yCIOB-
HOy TAK B AGHCTBATENBHOCTA ITO — NOPOZA, COAEPHALAR NO MEHBUE
MEPEe UCTHPE DEAKO3SMENBHEX MUHC pala — MOHAUMT, KCEHOTUM, ¢uooLe-
puT 1 COGCTBEHHO MTTPONAPUBUT — HTOPEKAPIOHAT P.3.3. U Kap6oHaT
Kanpuusi, Hax BUAHO M3 JalHHX, NMPUBEZEHHHX B Taci. 7-8, nepeuuc-
JGHHNE ¥ OCTAIPHHE MUHEDAJOTMYECKM UZEHTU(MUADOBAHHNE KOMIIOHE HTH
IOPOAN MOTYyT OWTH IlepEBEJieHH B DacTBOp ZeiCTBMEM KOHLEHTPUPOBGH~
HOi CepHOit KMCIOTH M p.3.3. MOTYT OHT B IOJNHOCT B N3BJIECYEHH Tpex—
KDAaTHHM BHUEJIAUHBAHUEM,

TaGauua 7

BHZEJNEHO p.3.9, B % OT KX OOWLEeIrOo COZepxaHud

Kucaora X
L 00paCoTKa I oGpadoTka ll o6padorKa )

Hel 43,5 45,6 10,9
HNO, 39,9 54,8 5,3
H, S0y 74,6 16,0 9,4
H,S0,*HF] 84,3 12,6 6,1

x) I ull o6paGoTka Bo Becex CHy4YanX NPOU3BOZUIECH
CEepHOif KUCIOTOH,
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“Ig-
Ta6nuua 8

Ne onniTa U

N BrugeJsa- I 2 3 4 CpciHee

YyBa HUA
I v4,6 63,3 60,3 99,1 09,3
I 43,9 32,9 38,3 39,1 39,4
i1 1,5 3,8 1,4 1,8 2,1

Ozuaxo B GO BUMX MAcCWTaGaX CEPHOKMCIOTHHI MeTOR He OueHb

yI00EH, IMaBHHM OGPA3oM, Ms—3a ANMTCABHOCTM. IIOBTOMY OHN MCIDO-—
GOBaH ZpyIOil BAPMAHT Da3JIOKEHUA — CilEKAHME C CYJIBJaTOM AMMOHMA.

PesynwpTams npusezens B Tadd. 9 ( TR O B % 0T HaBECKHU, CpCZ-
Hie M3 3 N3 palieNBHHX OMHTOB).
Taonnupa 9
Temnepa- | Becosoe OTHO~ .
— meHse cynsda- 21 4 1 6 ¢ 1 8 ¢ 1
ypa, Ta aMMOHMA K
nopoze

40v 10,4 11,8 12,6 16,3

S0uU 12,1 15,3 17,6 19,3

600 17,3 19,0 20,7 20,5

650 22,2 20,2 20,9 23,1

700 14,1 15,0 16,0 17,3

Kayg BugHo U3 TAOMULIbE, BHXOZ YBEJMUUBAETCHA KAK C I[OBbHLICHNEM
TeMIe paType (70 6500), TaK 1 ¢ yBeJIUUCHUEM M3OHTKE CYyNBPaTa aMMO-
HUA, B Gonmpmux Macuraoax BHXOZ OOHUYHO HECKOJNBKO HUKE, NO=-BUAMMOMY,
¥3-32 pexyMa NoAbema TeMIepaTypH. UZHAaKO, O0aarozaps HeOONBUOMY
BpeMEGHM COOCTBEHHO crnerasua (3U-60 MHMH.), DTOT IpoHEeCC HECpPaBHEH-
HO BHT'OZHEE , UEM pa3lioXeHAe CEepHOU! KMUCAOTOli, OCOGEHHO ECIM YUYECTh
HENOLHOTY DA3NOKE HUA MATEepUasa CEpPHOKWCIOTHHM CIIOCOO0M IpH OpHO-
KpaTHO® 06paloTie (Tabl. 7). JlanbHemmad 00pacOTHA CNEKA NPOM3BO-—
IUTCA KaKk OOHYHO - XOIOXHOH BOZOit.

B HacToOfAleM COOOWEHWUM paCCMATPUBANTCA JUUB DALMOHAIBHHE
TyTH BHIGHC H#A HHAMBAIYAJIBHHX P.3.3. OuesuiHo, 4TO oTH AYTH O%=

HO3HAYHO O peZesnTCS COCTABOM MCXOZHOTO CHPBA U B 3TOH CcBA3N
MOTYT OHTH DA30UTH Ha 3 CpYIIH:
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A, MuHCpAUH 1EepUeBON IIOAIDY ITILI;

b. Munepanw wrrpuesoil 1noxrpyriI,

B. MUHEDpaJl ILOJHOI'O COCTaBy.

A. Cxema nepepafoTKu (EPUEBOTO CHPBA., KRax USBECTHO, lepuesar
NOATPyNIa XapaKiepU3yercsa CPaBIMTEJIbH0 HeOONBUMM YUCIOM COOCIBEeH-
HO pP.3.3, (B IPUPOZE IIPAKTUYCGCKM HE BcTpedaercs NPOMETHI{ ), CBOli-
CTBA KOTODHX 3aMeTHO pa3JuUysnTCid Mexiy coloi, B vacreocTu, EBChEl~
CTBME TOr0, YTO MHOTME IJCMEHTH OOJajanT e pPeMEeHHOR Bajie HIHOCTBY
(uepuit, camapuii, esponuit) ., IT0 4eJ18ET BO3MOXHHM BO MHOI'OM YMCTO
XUMAUYECKOE BHIENEHME UHIMBLHAYalbHBX P.3.9. LEPUEBOM [O7 I'DyINH,
llpencTaBaACTCA pauWOHANBHOM 10CIEZ{OBATEJI BHOCTH BHICUECHASA 3AEMEH-
TOB, INpeicTaBieHHAaA Ha puc. 1, KOTOpag OTBEYAET YyAAJNCHMI0 BHAUANE
HaO0OoJNee puUCNpPOCTPAHEHHHX 3JEMEHTOB (Uepuid, JaHTAH), KOHUCHTDPUpPO-
BQHUKO CAMAPUA U CBPOIMA ZJs 00Jee IIOJHOTO MX 3IAEKTPO-XUMUYECHOTIO
BHAETICHUA M, HAKOHEI], pasjlelleRnn OCTaBlelicad cuecu Hamgonce GIAMBKUX
0 CBOilCTBaM NpaseozuMa X HEOZMMA.

B, Cxema mepepaGOTKM MTTPUEBOTO CHPEA. WTTpuemas nozrpymnmna
XaparTepuayercs OONBUAM YMCIOM dIEMEHTOB, TeM (oiee, UTO N0 BEJU-
yyHe MOHHOT'O pajnyca K Hell npuMbkaeT UTTPHUi. SNEeMEeHTH 2TOif noi-
TpyNIIH OGNaZanT 607 bWoi Onu30CTbo CBOHCTB. [loCNEenoBaTEI LHOCT B
Onepaluii paszeneiud NOAIPYINIH NOKA3aHA HA pHUC, 2; OHA NpejycMarT-
pupaeT NpezBapuTelBHOE paszelieHne CMece?d Ha YacTH ¢ MEHBUUM YnC-
J0OM KOMIOHEHTOB ¥ OTJAEIEHME [IPEBaJIMPYOUEI'0 3JEeMeHTa - W1ITPUA;
npeABapUTENBHOE XPOMATOTrPAYUUECKOEe KOHIEHTPLiPOBAHUC TAMEIHX SAE-
MEHTOB IMOLTDYINH ZJA OoJiee 3QPEKTABHOrO 3AEKTPOXMMMYECHKOTO BHIE-
JeHAA UTTepOMA U, HEKOHell, XpoMaTOTrpajuuyecCKoe MNOJYyYeHUE B YUCTOM
BUZle BCEX DIEMEHTOB UTTPHEBOH! NOLT'DYNMH.

B. Uxewma nepepaCoTKU CHPBA NOJHOIO COCT&Ba BHINYAET B ceGH
INWE OXMH ZONOJHUTEJNBHHN 3Tall - ZeJIeHNe IOJNHOA CYMMN HA LEPUEBYD
M UTTDPUEBYH IOATDYIIH, YACTUYHU OIIMCAHHOE BHUE, B ocTanpHOM MpO-
leCC pasjielieHUsd NPOBOLUTCHA MO BHIlEONUCAHHHM CXEeMaM.

HaOanzZeHue 3a XO0A0M TEXHOJAOI'MUECKOT'O IMpoLecca, UMEewnuee UeJno
yCTaHUBIEHUE DpaclpezelleHus 2JEMEHTOB Ha BCEX 3Tanax M nojyueHue
IaHHHX 21 OQNaHCOBHX pacuyeTOB, ABJACICHA HEUTLEMIEMO# YaCTBl Jio-
0O CXeMH. B CBf3M C YPE3BHY3HHOR OJM3UCTHI CBOUCTB P.3.3., HaA—
n6ojiee NPOCTO ¥ HArJAJZHO HAONWICHUE 3a pachnpezelielied dIeMeHTOB
0 XOZYy TEXHOMOIMM MOKET OHTH OCyWSCTBACHO C NOMOWEBO DAZMOAKTHB-
HHY W30TONOB, HaMii NPUMEHANMUCE PaAMOAKTUBHHE WU3OTOIH D.3.3.,
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NONYyUEUHbe B OCHOBLUM B fIZGPHOM DEAKTOpE 10 n,f—peaxunm. dror
NyTh OCOGEHHO YAOOEH BCIe/ACYBUE BO3MOXHOCTH MGNOI b30BA HUI CpaBHYU-
TEJBHO OPUTHOXMBYWNX M30TONOB, NEPUOJ NONypacnaza KOTOPHX Cpas-
HUM C QTMTEJIPHOCTEI TEXHOJOIUYECKMX Onmepaumit u, COOTHE'CTBEHHO,
NPAKTHUYGCKY UCKIOUAET BOSMOXHOCTH DaZMOAKTUBHOTO SarpssHeHUs npo-
AYKTOB. M1l HAONNACHUA 38 NOJIHOTO! Ollepauunm OTIeNeHus JaHTaHa
lIpUME HAICH WsO0TON nanTad - I40, B 3MEKTpPOXMMMYECKUX npoleccax
MCIIOJIB30BAJNIM PAZUOBKTUBHEE caMapuit - iS58 wim urrepoult - I75, lpu
OTAC/I€ HIW UTTPUA YZOOHO NMONB3UBATHECH UTTPUEM - 90, saBasAwmUMCH
ACUEDHIM IIPOAYKTOM pacnaza pajguoaKTUBHOTO CT pOHUMSA. B XpOMa TOrpa-
QUUECKUX ONLTAX, CBASAHHHX C DA3LEJCHUEM CMECEN HeCKONBHAX P.3.3.
MUEHO UCNMONB30BATH M ULMH U30TON, HANPUMEp, OIHOT'O U3 NPOMEKYT OY~-
HHX 9JIeMeHTOB. OIHaKO HEpPeAKO NMpPeANUYTUTEADHE e BBOJUTE OLHOBpE—
MEHHO HECHOABKO DAZMOAKTUBHHX M3OTONOB M OIpeZelfTh coZepxranmne
KAEAOTO U3 HUX B (QUABTPATAX 10 SHEPTHM U3LYUE HIf. Hexoropue pe-
SYAbTa TH NPUMEHEHNT DaAMOAKTUBHHEX W3OTONOB MPH NOJYYEHMM YUCTHX
P.3.3. ObIM UCBELEHH HAMM B CNELUANBHOM CIAT BE (76).

JLECTHO UTMETUTH, 4Tu NOMUMO HAOJNNAEHMS 33 pacnpezieneHueM
P.d¢3. 0 XOZy IpoUecca HCHONB30BAHUE pAAMuAKTHBHHX M30TUNUB I105-
BOAAAET NONYyUYMTH U HEKOTUDHE ABHHHE AHAJMTHYE CKOI'O XapakTepa. Ha-
pAZY C CuYETAHUEM METOZOB MOHOOOMEHHO XpoMarpayuM ¢ U30TOMHLIM
pasGaBJieHNEM, NO3BONSOMUM B OTHEH BHHX Cayyagx JOBOJBHO TOYHO OMpe-
ACINTH COACPEAHME MCKOMOTO 3JIEMEHTa B cMech (77), U3Mcpenne MH-—
TECHCHBROCT! DaZIMOAKTMBHOI'O M3NYYEHMA NDPOOH OO CPABHENAN C BTATO-
HOM TTO3BONAAET CPa3y yCTAHOBATH KOHUECHTDALM® MCKOMOTO 3J€MEHTA
B pacTBOpe, a NPH ZAOMONHUTENBHOM ONpPEZEeeHNA BeCOBOl KOHIEHTpa=-
L4l = M OTHOCUTENBHOE COZEpXaHUEe 3SJIEMEHTa N0 OTHOMEHUN K ADyTHM
P.3.3. 0fHAKO B UMCTO AHANUTHUECKOM IJIaHe, QCOGEHHO - 1Ji7 GanaH—
COBHX pacueTOB, CYLECTBEHHOE 3HAYECHME MMENT XAMIUE CKUE, QOU3UKO-—
XnmMpuecuue U (QU3NYECKHe METOZH aHaju3a,

B cmny upesBHUYaiiHO GOJBIOr0 CXOZCTBA XNMMUUYECK K CBO/HCTB Bcex
P.3.9. U3BECTHO OTPaHMYEHHOE YUCIO PEaKUMil IMUB Ha HEKOTODHE U3
HIx (78), BeaencTBme IErxoro mepexoza B UYETHPEXBANIEeTHOE COCTOAHUE
TONBKO LepUil MOEET OHWTH GHCTPO M C ZOCTATOYHOHR TOYHOCTEHO onpene-
Jed KoyopuMeTpuuecku (79, 80).

I'maBHOe 3HAueHMEe B ayanuae cMecell, p.3.9. UMENT (U3MUECKUE
METOAM: DEHTTGHOCNEKTDANbHLH, CIEKTpalbHHi, CIICKTPO(OTOME TPUYE C L Uit
JTOMAHEe CLUEHTHHE U aKTMBALKOHHWA, OZHAKO HauGommmee DACNpoCTpa HEHKE

n : . . . ) ‘ . '
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M NpUMCHEHHEe KaK ANA aHaau3a cMcceil ouuceid p.3.0., TAK M B aHuiiu.
MUHEpANOB, MOPOX M NMPOAYKTOB IPOMbIIJISHHOK NCPCPaocOTHU 1'OMIYUMl
IMUCCHUOTiliL PEHTIEHOCNEKTPAIBHEA METOZ UHAJNM3A C [1ePBUYHLIM BO3-
oyxueuen cnexrpa (8I1,82), paspadoTauHuR B UHCTUTYyTE TEOXAMUM U
anaauTUyeckodl xumum AH CUCP Banuwrelfinom u TypaHckoil (83) .

UnipelieIeHe OTiiOCUTENBHOTO COEePRAHUA COMNOCTABAHEMLX D340
N0 BEJWYMHEC OTHOCUTENHHOR MHTCHCUBHOCTH UX .WIWG NPOHT BOJUTICH
pacyeTHHM nyTeM. [Ip¥ 3TOM yuuTHBAEeTCsH 3aKOHOMEDHOE M3ME!lelnue
WHTEHCHUBHOCTM CileKTPAJIBHLX JUHAR 3JEeMENTOB 110 CnexTpy. Cpenuas
apudMe TUYECKanA omMOKa EIUHMUHOTO ONpezesleHUs OTHOCUTEJIBHOTD 0=
JePRAHUA D.3.3. COCTABIAAST + b% OT ONpPEAC/AEMO! BeJMUMHbI. 'lys-
CTBUTENIBHOCTH MeTOxa 0,1%. UZHAKO AJIA ELNONHEHWA aHAJAM3a C yKa~-
3alHOf BHUWE TOYHOCTHI0 HM3WMA lipeies CCHAEpHaHUA KAXAOT0 P.3.3.
-0,2%. AHaIM3 NOpPOA, MUHEDAJIOB U AD. NPOO, B KOTOPHX P.3.9. NpH-
CYTCTBYNOT B MEHBUHX KOJNYECTB4X, IPOBOLUTCA C MpEAB: PUTEJIBHEM XM-
MIYECKMM 000T'aliCHMEM 8HANU3UDYEMOH CMEeCH ITUX DJICMEHTOB,

[171010TBOPHHM OKAANOCH NPUMEHEe HUE CIEeKTPaJBHOTL SMUCCUOiHOTO
MeTUZa K QHAJIU3y CJIOXHHX cucTew p.3.2. (86, 8/,88) . PaspaGoran-
Huu [iBaKrepazse (89) MeTOZ C UCNONB3OB4HMEM HilyTDE!HAX CTaHIap-
TOB ZAJ1 BO3MOXHOCTEH OBCTDOIO AYECTEEHHOI'0 U KOJIMYECTLEeHHOrO 'iHa-—
IM3a cMecel P.3.3. IIPU OlpeiesieHu MaJHX NpHiieccii 1 YMCTLX Tpe-
fnapaTax M C HEKOTODHMM HEOONBWMMM OTPAHWYEHWAMM - QHIJIK33 MHOrO-
KOMIOHEHTHHX CMeCeli C IPUMEDHO IKuMBAJICHTHHMU KOHIEHTPAUUAMA OT-
IeJBHHX 3.7€MEHTOB.

AHanns 00pasuoB p.3.3. & Bage cmeced I ¢ I owucaa c rpagu-
TOM TPU MCIONB30Baduy cnerrporpada WCI-22 mun CH-b1 ¢ xaunpimn
C pa3JMYHHM POKYCHHM DaCCTOHHUEM 00CCMeYliLacT XOp 0 HOCTPOUSBOLVI—
Mhe pe3yJbTaTH, UVBCTBUTEABHOCTH CIEKTPGJIBHOTO 3MECCHOHHOIO vlipe—
IeieHNA MNpki aBaju3e ManbX IpUMECEN B UUCTHX IpunaparaX D.3.9.
cliegupuuHa A KaRAOM KOHKpPETHOM CUCTElk, HO B CPEeAHEi COCIaBJACT
0,05 - 0,01%.

B nocnieZHee EpeMfA AJaA Lenell aHaXu3a p.3.3. HAYal NPUMEHATHCH
aKTMBALWOHHKEA METOj aHanM3a,., Hamuupme (CHOWEHANBUWX ALCPHUX CBOHCTB
y pAZa p.3.3. yEe NO3BOJWIO nxoBAEBY (94) peuwuTs 3azauy onpejeic—
HUA 9THAX 3JeMEHTOB B ClEUMaJIBHEX MaTepuajax U bopHy, bailcy u
Kovanazse (92) NpoBEPUTH BO3MOKHOCTH uHaNN3a CMECM D.3.3, MpH
MCMONBb30BaHUY JMA0OPEATOPHOrO MCTUYHUKA HEHTPOHUB MAJOH MOWHOCTH.
lpoBe e HHOe PalyXxuHHM MUCCIEA0BaHUE MDY NOBHUCHHOM NMOTOKE HEHTpO-
HOB BHABMIO BO3MOXHOCTBH UCNONB30OBAHMUA ITOI0 METOZA AJIA aHANMLA
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PCHTIC¢HOCNE KTPANBHO UMCTHIX NPENApaToOR p.3.3., T.€. B OGNACTU CO-
Aepxanua npumecet < 0,I%. Bumo noxasano, 4TO ANA 0GECHEYE MR
YHHUBEPCANBHOCTU ONpeueNieHUA TpeCyeTca xpoMarorpaguueckoe pasjeie—
HAE aKTMBUPOBAHHHX 00Pa310B AJNA BHAENOHMS pDALHOSKTUBHEX U30TONOR
OTZENBHEX OJEMEHTOB., KaK BHACHEHO, B HEKOTODHX CJIYY3AX MOKHO onpe-
AEJATH 11O [ =~CHEeKTpaM MJIM N0 KPUBHM pacrnaza ¢ YyBCTBU TEIBHOCT bD
0,01 - 0,001%.

XpomaTorpaguueckoe neleHUE AKTHBHDOBAH HOM HelTpOHaMi QKUCH
9pOMA, NPOBEZEHHOE NMpPU YCNOBUAX, OCCCNEUMBANMMX IPELU3MOHHOE KO-
JINYECTBOHHOE pa3zielieHHe COCELHUX p.d.3,, ITO3BONAET ONPELEAATH B
apoun ~ 7 10'5% Tu u ~5 ’IO"S% Ho . Konmwuecrsennwe unsue-
PEHIA ZeNaDTCA 110 OTHOCHTENBHOMY MEeTOAy CPaBHEHMEM CO CTanzapra-
MU ONpeZeJIfieMHX JJIEMEHTOB, OOCNYUYEHHHMM B TE€X XK€ Yy CHOBMfX.

B Cosercrom Cowse OPIraiM30BaHO MPOW3BOZLCTBO M HANBUZYA BHEX
DPEAKO3EMCIBHHX 9JIEMEHTOB, YIOBIECTBOPANUMX PasHO00Pa3HHM Tpe 00Ba-
HHAM Da3JAMYHHX MPOMHUNE HHHX NPEANDPUATHN M HayYHO-MCClEZOBATENE=
CHUX YUpDEXAEHMIA.
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